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ABSTRACT There have been major structural changes in the beekeeping industry over the past 25
yr. The U.S. Census of Agriculture surveys indicate that colony inventory declined�20% between 1982
and 2002, whereas the number of U.S. farms with apiculture enterprises fell �70%. This decline in farm
numbers was not uniform across different sized farms based on colony inventoryÑnearly 30,000 of
the farms exiting the apiculture business had fewer than 25 colonies. With the number of farms
declining faster than colony inventory, there has been a shift to larger farms. The Appalachia, Corn
Belt, and Northeast states have the highest shares of apiculture farms, whereas the PaciÞc, Northern
Plains, and Mountain states account for the largest shares of colonies. Farms with apiculture enter-
prises are concentrated in the smallest sales categoriesÑ87% of such farms had �$50,000 in sales in
2002. Only about one third of farms with apiculture activity reported that a majority of sales were from
apiculture productsÑsuch as honey or colony sales. Compared with all U.S. farms, per farm payments
for all types of government programs were smaller for farms with apiculture activities. Only about half
of all beekeepers regard farming as their primary occupation, and nearly 60% of the operators work
off the farm at least 1 d a year and �40% work �200 d off the farm in a given year. Beekeepers
resembled all other farmers demographicallyÑnearly 90% are white males, with an average age of 55.
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TheU.S.beekeeping industry isundergoing signiÞcant
structural and economic change due to a long-term
population decline of both managed and native pol-
linators (National Research Council 2006). Further-
more, the bee industry seems to be shifting from pri-
marily producing honey to providing pollination
services as the colony inventory in the United States
has declined and pollination fees have increased (Hoff
and Willet 1994).

Beekeepers, Þrms servicing the beekeeping indus-
try, and agricultural policymakers need information
on how the U.S. beekeeping industry is organized and
how the structure of the industry has changed over
time. The Census of Agriculture, conducted every 5 yr
by the U.S. Department of AgricultureÕs (USDA) Na-
tional Agricultural Statistics Service (NASS), is a com-
prehensive source of information about U.S. farms,
including those with apiculture enterprises. By focus-
ing on farms with apiculture activities as covered in
the last several Censuses of Agriculture, we can assess
trends in, and the current status of, farms that shape
the beekeeping industry.
Motivation. In-depth information about the U.S.

beekeeping industry has not been reported since a
1994 Economic Research Service (ERS) report com-

prehensively described the structure of the industry
(Hoff and Willet 1994). Given the recently reported
colony losses from colony collapse disorder (CCD)
and concerns about the future of beekeeping in the
United States, a historical perspective of the beekeep-
ing industry can be helpful in understanding the struc-
tural change process (vanEngelsdorp et al. 2007;
USDA Action Plan 2007). Clearly, changes in the or-
ganization of the beekeeping industry have economic
implications for 1) U.S. honey production, 2) pollina-
tion service availability, and 3) production of specialty
crops dependent on pollination services.

Several key economic and social concerns have
emerged about todayÕs beekeeping farms and their
operators:

● Both the long-term decline and more recent acute
loss of colonies have raised concerns about the ad-
equacy of the current federal surveys in monitoring
U.S. colony inventory levels. The two major surveys
conducted by USDA have inherent limitations with
respect to estimating colony numbers, especially in
light of the recent trend in the industry to provide
more pollination services and less honey produc-
tion. The mobility and multiple locations of bee-
keeping operations complicate the task of assessing
colony inventory levels at a speciÞc place and time
during the year. How do the national surveys that
report colony inventories compare and what are the
potential gaps in the survey data?
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● Past research has suggested that the number of
farms with apiculture activity2 and the number of
bee colonies have both declined (e.g., Hoff and
Willet 1994). The beekeeping industry has become
more concentrated, with larger operations provid-
ing pollination services at multiple sites during the
year. Honey production is often associated with
small- (25Ð299 colonies) and medium (300Ð1,999
colonies)-sized beekeeping operations, but since
1982 larger operations (2,000� colonies) are be-
coming more common. What share of colony in-
ventory, honey production, and colony sales are
accounted forbyvery small (�25colonies)andvery
large farms with apiculture enterprises and how has
that distribution changed over time?

● Given the changes in the temporal and spatial de-
mand for pollination services and the resulting in-
crease in migratory beekeeping, what changes in the
regional shares of apiculture farms and colony in-
ventory have occurred as the total U.S. colony in-
ventory declined?

● What are the trends in colony sales over time and by
farm size, given the recent concerns about colony
losses to CCD and the need to replace colony in-
ventory?

● Economic information about farms with apiculture
activity and comparisons with all U.S. farms has not
been readily available. What is the gross value of
sales for apiculture farms, how are these farms dis-
tributed across sales classes, and how does this dis-
tribution change as farm size increases?

● Many farms with apiculture activity, especially
those with a small number of colonies, are depen-
dent on other farm enterprises to generate revenue
to support the entire farming operation. The Census
of Agriculture allows us to identify types of farms
which are associated with beekeeping activities and
examine the extent of specialization in apiculture
farming.

● Like most farms, apiculture operations depend on
labor and land resources, along with bee colonies, to
help generate farm revenue. Compared with all U.S.
farms, do beekeepers use the same level of land and
labor resources? As the number of colonies owned
by a farm increases, does the need for labor and land
increase?

● Beekeepers with honey production have been able
to participate in various government price support
and loan programs for many years. However, infor-
mation on the number of apiculture farms receiving
government payments, payment per farm and by
size of farm, and comparisons to all U.S. farms have
not been readily available. How dependent are api-
culture farms on all types of government payments
including Commodity Credit Corporation (CCC)
loans?

● Most U.S. farms, especially small farms, depend on

off-farm and/or farm-related income to support the
farm household. Are most operators on farms with
apiculture enterprises classiÞed as farmers and to
what extent do they work off the farm? What share
of apiculture farms receive farm-related income and
how does that source of income change as farm size
increases?

● Demographic information about operators of farms
with apiculture operations is helpful in understand-
ing the structure of the pollinator industry. Data on
the gender, race, and age of operators of these farms,
and how these demographic characteristics differ as
the number of colonies on the farm increases, is
presented along with comparisons with operators of
all U.S. farms.

Objective. This reportÕs objective is to assess the
structure of the U.S. beekeeping industry between
1982 and 2002, primarily using U.S. Census of Agri-
culture data, and focusing on the following:

1. comparisons between the two USDA surveys (i.e.,
Agricultural Census and annual Honey report
[USDA, NASS, Honey reports, 1987Ð2008) on
trends in the number of bee colonies in the United
States since 1982;

2. the changing size and location of U.S. farms en-
gaged in beekeeping activities since 1982;

3. economic and resource use indicators of very small
(�25 colonies), small (25Ð299 colonies), medium
(300Ð1,999 colonies), and large (2,000� colonies)
farms for 2002;

4. operator demographic characteristics for farms
with different colony inventory levels in 2002.

Census of Agriculture data are summarized for U.S.
farms that report honey production, colony sales,
and/or colony inventory for the census years 1982,
1987, 1992, 1997, and 2002 (see Appendix for an ex-
planation of the weights used in each census year to
produce comparable estimates over time). The Agri-
cultural Census also was conducted in 2007, but those
data will not be available for analysis until mid-2009.
The 20-yr time period covered by this analysis also
documents changes in honey production and colony
sales for farms reporting apiculture activity.
U.S. Colony Inventory Trends and Survey Method-
ology.Reports of widespread bee colony losses due to
CCD have been a relatively recent phenomenon, and
these losses are of concern given that colony numbers
have been falling for several decades. National colony
inventory data are available from two USDA surveysÑ
the U.S. Census of Agriculture, conducted every 5 yr;
and an annual survey of honey producers (i.e., the
Honey report). The annual Honey report adopted its
current survey format in 1986 and therefore offers a
consistent 22-yr time series, whereas customized ta-
bles based on farm-level Agricultural Census reports,
as presented in this article, are available beginning
with the 1982 census year.

Both surveys indicate signiÞcant declines in U.S.
honey bee colonies since the 1980s. The census of
Agriculture year-end inventory estimate fell from 2.75

2 The terms farms with apiculture activities and apiculture farms are
used interchangeably in this article. Farms with apiculture activities
are deÞned to be farms that report honey production, colony sales, or
colony inventory.
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million colonies in 1982 to 2.23 million in 2002. The
annual Honey report indicated that the number of
colonies used to produce honey declined from 3.27
million in 1986Ð2.44 million in 2007 (Fig. 1). The steep
declines in colony numbers during the late 1980s and
early 1990s coincides with the severe infestations of
several introduced parasites, such as Varroa and tra-
cheal mites, and the diseases they help spread includ-
ing bee viruses (National Research Council 2006).

Between 2006 and 2007, the annual Honey report
indicated an increase of nearly 50,000 colonies despite
the reported colony losses due to CCD in 2006 and
2007. Surveys of colony losses due to CCD or other
causes typically report the share of colonies lost but
not the number of colonies replaced during a given
time period. Beekeepers have several options for re-
placing lost colonies, such as colony splitting and pur-
chases of queens and packages from domestic or for-
eign sources. Queens and package imports are
currently allowed from Canada, Australia, and New
Zealand. Hence, the stock of colonies can remain
constant or increase even though reported colony
losses may be substantial.

Although the trends are similar between the annual
Honey report and Census surveys, the estimate of
colony numbers differs largely due to differing survey
designs, statistical procedures, and purposes. The an-
nual Honey report is designed to collect national and
state estimates of honey production, whereas the Ag-
ricultural Census collects statistics on U.S. farms, farm
operators, and agricultural production. However,
these surveys are similar in one respectÑneither spe-
ciÞcally deÞnes a colony, which implies that respon-
dents use their own judgment about what constitutes

a colony. Colonies can vary widely in terms of frames,
bee population, and bee health. According to one
source, a standard pollinating colony consists of a
Langstroth box of 15,000 active worker bees (Rucker
et al. 2008). Another source characterizes a colony as
a population of adult bees with a viable queen (by law
kept in a movable frame hive) and its population varies
naturally (and by intent) throughout the year from
10,000Ð40,000 workers, which are daughters of the
same queen (D. vanEngelsdorp, personal communi-
cation).

The annual Honey report survey is designed to
collect honey production data but also asks honey
producers about the maximum number of colonies
used to produce honey during the year. The survey is
only administered to beekeepers who produce honey
and have Þve or more honey-producing colonies,
which implies that colonies devoted solely to pollina-
tion or the production of queens and packaged bees
are not recorded by this survey (National Research
Council 2006). Furthermore, the annual survey can
count the same colony multiple times, i.e., colonies
that produce honey in more than one state are in-
cluded in the national colony total for each state
where honey production is reported. Also, the Honey
report notes that honey can be harvested from colo-
nies that do not survive.

TheCensusofAgriculture recordscolony inventory
on 31 December of the census year, which may not be
representative of the colony population at other times
of the year. Some beekeepers may allow their colony
inventory to decline at yearÕs end to avoid the cost of
colony overwintering. The census only includes op-
erations deÞned to be a farm. A farm is deÞned as any
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Fig. 1. Total colonies on U.S. farms (Ag Censuses, 1982Ð2002) and total U.S. honey-producing colonies (annual Honey
reports, 1986Ð2007). (Source: data compiled by USDA, Economic Research Service, using National Agricultural Statistics
Service data from the Censuses of Agriculture and annual Honey reports.)
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place that produced and soldÑor normally would
have produced and soldÑ$1,000 worth of agricultural
products during a given year (Hoppe et al. 2007).
Furthermore, the Census of Agriculture does not in-
clude operations deÞned as agricultural services such
as businesses that import, produce, and/or sell queens
or package bees. Nor are queen breeding operations
included in the Agricultural Census. Also, operations
that have colonies solely for pollination services are
omitted from the Agricultural Census. However, ag-
ricultural operations that meet the deÞnition of a farm
and have bee colonies used for any purpose would be
included in the census.
Beekeeping Industry Structure andLocation, 1982–
2002.The Agricultural Census data allowed us to track
the major structural and regional changes in the bee-
keeping industry since 1982 including changes in api-
culture farms, honey production, colony inventory,
and colony sales.
Changes in theNumber, Colony Inventory, and Size of
Farms with Apiculture Activities. From 1982 through
2002, colony inventory on U.S. farms declined nearly
20%, and the number of farms reporting apiculture
activity declined nearly 70%, from �47,000 farms to
slightly �15,000 (Fig. 2; Appendix 1). The decline in
such farms was not uniform across all farm sizes where
size is measured by colony inventory. The census data
allowed us to create detailed farm size classes based on
colony inventory and report changes in farm numbers
and colonies, including a 1Ð4 colony inventory class
that is NOT part of the annual honey report survey
(Appendix 1). Note that between 0.5 and 2.5% of the
farms in this analysis, depending on the year, did not
report any colony inventory at the end of the year but
did report colony sales and/or honey production.

For all Þve Censuses of Agriculture in our analysis,
the largest number of farms (representing �70% of the
total) was in the 1Ð4 and 5Ð24 size categories (Fig. 3),
but these farms accounted for �10% of all colonies
(Fig. 4). If these very small farms (�25 colonies) are
excluded from the total (Fig. 2), the number of col-
onies is only minimally affected, whereas the number
of farms reporting apiculture activity falls from �7,000
to near 4,000Ña decline of �40%. Clearly, a large
number of farms with a small inventory of colonies left
the beekeeping business between 1982 and 2002, but
the exiting farms accounted for only a small share of
all colonies.

Among medium and large farms with apiculture
activities, structural change was less dramatic al-
though the total colony inventory for these farms also
declined between 1982 and 2002. Although the share
of colonies on farms with �1,000 colonies declined
over this period, the colony shares for farms with
between 2,000 and 10,000 colonies increased (Fig. 4).
In terms of absolute changes in colony inventory, the
largest declines occurred in the 25Ð299 and 300Ð999
colony class sizes where inventories fell by over
200,000 and 250,000 colonies, respectively (Fig. 5).
During the same time, the 5,000Ð9,999 colony size
class farms increased their inventory level by nearly
140,000 colonies. In general, the three largest farm
categories either maintained or increased their share
of the total colony inventory and by 2002 accounted
for about half of all colonies in the United States, or
�1.1 million colonies.

Because the number of farms reporting apiculture
activity declined more rapidly than colony inventory,
the average farm size increased signiÞcantly between
1987 and 2002 (Table 1). The average colony inven-
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Research Service, using National Agricultural Statistics Service data from Þve Censuses of Agriculture.)
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tory rose to 151 colonies per farm from 72Ñapproxi-
mately a 110% increase. But because the farm size
distribution is so skewed, with many small farms but
most colonies on very large farms, this measure does
not fully capture changes in the size distribution. To
add more information, we also looked at the distribu-
tion of colonies by size of farm. At the median of this
distribution, half of all colonies were on larger farms
and half on smaller farms. We call this median farm
“typical,” from the point of view of production or
inventory (Hoppe et al. 2007). The typical farm with
apiculture activity increased from 1,200 colonies per
farm to 2,000 between 1987 and 2002, or approximately
a 66% increase. The size of the typical farm with
apiculture activities did not increase nearly as rapidly
between 1987 and 2002 as did farms growing corn,
cotton, bell peppers, and oranges. The 67% increase in
apiculture-related farm size was similar to the 55Ð78%
increase experienced by farms with almond, apple,
and tomato enterprises.

The Census of Agriculture recorded data on two
other attributes of farms with apiculture activities:

honey production and colony sales. Both of these
attributes varied by farm size (Appendix 1). As ex-
pected, the distribution of honey production among
farm size classes is highly correlated with colony
inventory distribution. However, �40% of farms
with fewer than 25 colonies (except for 2002), re-
ported any honey production that may be an indi-
cation that much of the honey produced on these
farms was for home consumption. Meanwhile,
nearly all of the larger farms reported that they
produced honey. Colony sales likely reßect either:
1) operations exiting beekeeping (the “no inven-
tory” category in Appendix 1) or 2) sales of colonies
to other beekeepers for inventory replacement. Re-
ported total colony sales fell precipitously from 1982
to 87 levels of �600,000 colonies to �76,000 in 2002.
But �6% of farms reported colony sales in any year.
Although the long-term decline in colony inventory
suggests that fewer farms need replacement colo-
nies, the decline in sales may also be due to other
factors, such as the following:
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● the closure of the Canadian boarder to U.S. colony
exports when tracheal mites were detected in the
United States (D. vanEngelsdorp, personal commu-
nication);

● an increase in the number of imported colonies;
● beekeepers splitting their own colonies and have

less need for buying colonies;
● specialized bee colony producers, which are no

longer included in the agricultural census, are pro-
viding replacement colonies.

Changes in Geographic Distribution and Colony In-
ventory of Farms with Apiculture Activities. Even
though the beekeeping industry was contracting be-
tween 1982 and 2002, regional shares of farms with
apiculture activity remained fairly constant, whereas
there were some modest changes in the regional
shares of colony inventory (Fig. 6)3. The Appalachia,
Corn Belt, and Northeast regions have the largest
share of farms with apiculture activity and smallest
number of colonies per farm, whereas the Northern
Plains, PaciÞc, and Mountain regions have the largest
shares of colonies and largest colonies per farm as well
as extensive nectar sources (e.g., range and forage
acreage) or intensive demand for pollination services
(e.g., almond acreage) (Appendix 2). In terms of
growth in colonies per farm from 1982 to 2002, farms
in the more temperate regions of the Southern Plains,
Delta, and PaciÞc grew the mostÑmore than tripling
their average colony size.
Economic and Resource Use Characteristics of
Farms with Apiculture Activities, 2002. The Agricul-
tural Census collects farm-level data on a large num-
ber of economic and resource use characteristics for
farms with apiculture activities. We were especially
interested in the gross value of sales, extent of spe-
cialization, use of land and labor, government pay-
ments, and farm-related income for apiculture farms
compared with all U.S. farms.

3 The states within regions are as follows: Northeast: Maine, New
Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut,
New York, New Jersey, Pennsylvania, Delaware, and Maryland; Lake:
Michigan, Wisconsin, and Minnesota; Corn Belt: Ohio, Indiana, Illi-
nois, Iowa, and Missouri; Northern Plains: North Dakota, South Da-
kota, Nebraska, and Kansas; Appalachia: Virginia, West Virginia,
North Carolina, Kentucky, and Tennessee; Southeast: South Carolina,
Georgia, Florida, and Alabama; Delta: Mississippi, Arkansas, and Lou-
isiana; Southern Plains: Oklahoma and Texas; Mountain, Montana,
Idaho, Wyoming, Colorado, New Mexico, Arizona, and Nevada; and
PaciÞc: Washington, Oregon, California, Alaska, and Hawaii.
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Table 1. Average and typical colony inventory size and com-
parisons to other selected commodities, 1987–2002

Selected
commodity

1987 1992 1997 2002
% change
1987Ð2002

Apiculture Colony inventory (colonies per farm)
Avg. colony

inventory
72 103 133 151 109.7

Typical colony
inventorya

1,200 1,500 1,700 2,000 66.7

Field cropsb Typical acres harvested (acres per farm)c

Corn 200 300 350 450 125.0
Wheat 404 562 693 784 94.1
Cotton 450 605 800 920 104.4

Vegetablesb

Asparagus 160 200 200 236 47.5
Bell pepers 88 130 180 200 127.3
Tomatoes 400 450 589 700 75.0

Tree cropsb

Apples 83 94 122 129 55.4
Almonds 203 234 292 361 77.8
Oranges 450 732 769 1,015 125.6

aMedian colony inventory as of December 31 of census year.
Half of all the colonies were on farms with more than the typical
number of colonies, and half were on farms with less than the
typical number.
b Source: Hoppe, R., P. Korb, E. OÕDonoghue, and D. Banker.

Structure and Finances of U.S. Farms: Family Farm Report, 2007
Edition, EIB-24, USDA, Economic Research Service, June 2007.
cMedian acres harvested. Half of all the harvested acres were on

farms with more than the typical number of harvested acres, and half
were on farms with less than the typical number.
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Distribution of Farms by Sales Class and Farm Size.
The distribution of U.S. farms across different sales
categories illustrates the fact that a large share of farms
are very small and collectively account for a small
share of the value of production (Hoppe et al. 2007).
Approximately 60% of all U.S. farms generate �$10,000
in agricultural product sales annually and approxi-
mately another 20% of farms sell between $10,000 and
$49,999 of production every year. Similarly, a large
share of farms with apiculture activity is concentrated
in the small sales categories. Nearly 65% of farms are
in the smallest sales class and �22% are in the next
smallest class (Table 2)Ñthis sales class categorization
includes the value of all agricultural products pro-
duced on a farm with apiculture activities, not just
sales of apiculture products such as honey and colo-
nies. Small family farms are often deÞned to have gross
value of sales of �$250,000. By that standard, �90% of
all U.S. farms are considered small family farms, but an
even higher proportion of farms with apiculture ac-
tivity (97%) are considered small.

As expected, farm size and the value of farm sales
are positively correlatedÑ�90% of the farms with
�300 colonies generate �$50,000 in sales, whereas
only 10% of the farms with 2,000 or more colonies
produce �$50,000 in sales. The skewed distribution
can be illustrated using another size metric in Table
2Ñcolony numbers. Approximately 73% of farms
with apiculture activity have �25 colonies but ac-
count for only �2% of all colonies. Less than 2% of
farms with apiculture activity have �2,000 colonies,
but they account for 50% of all colonies. Part of the
differences in sales class distribution of farms and
colonies per farm by colony size is linked to the
presence of very diverse enterprise activities, be-
sides beekeeping, on farms with a small number of
colonies (see next section).
Specialization of Farms with Apiculture Activity by
Farm Size. Specialization is another basic descriptor of
the farms that make up the apiculture industry. Only

about one third of farms with colonies, colony sales, or
honey production generate a majority of their sales
from beekeeping activities and are therefore catego-
rized as specialized apiculture operations. Those farms
own 93% of all colonies (Table 3). Furthermore, �36%
of farms with some beekeeping activity specialize in
livestock operations and �30% specialize in crop pro-
duction. This suggests that only a few crop farms own
bees for pollination and that most pollination services
are provided by migratory beekeepers, who provide
pollination services.

Most farms produce several commodities, which
reduces risks associated with the production and mar-
keting of a single commodity. Often, the varied en-
terprises complement each other (e.g., crop produc-
tion used as an input for livestock production). Most
farms involved with apiculture activities, especially
those with small colony numbers, do not depend on
apiculture products for the majority of their sales.
Farms are designated as a speciÞc farm type based on
the commodity that constitutes the majority of the
farmÕs total agricultural sales. Only �14% of farms with
�25 colonies are classiÞed as apiculture farms (Table
3). As colony numbers increase to 25Ð299, �82% of the
farms derive most of their sales from apiculture prod-
ucts. More than 90% of the farms in the two largest
colony size classes met the criteria for an apiculture
farm. In Table 3, the 2,000� colony size class is des-
ignated as 100% apiculture farms. Due to disclosure
restrictions, the seven farms designated as nonapicul-
ture farms in this category were included in other farm
type categories. However, a complementary associa-
tion between certain farm types and apiculture activ-
ity is apparent from Table 3. Pollination services are
required on many fruit, vegetable and nut farms. Live-
stock and hay farms typically have range and legume
vegetation that serves as a source of nectar for honey
production.

The average value of sales (from all sources) per
farm was positively correlated with colony numbers,

0%

20%

40%

60%

80%

100%

2002289120022891

Pacific
Mountain
S. Plains
Delta
Southeast
Appalachia
N. Plains
Corn belt
Lake
Northeast

Year

Region

Apiculture Farms Bee Colonies

Fig. 6. Regional distribution of apiculture farms and bee colonies, 1982Ð2002. (Source: data compiled by USDA, Economic
Research Service using National Agricultural Statistics Service data from Þve Censuses of Agriculture.)

874 JOURNAL OF ECONOMIC ENTOMOLOGY Vol. 102, no. 3



although there was considerable variation by farm
type within the different colony classes. Farms with
�25 colonies averaged sales of �$29,000 in 2002,
which increased slightly to �$31,000 in the next larg-
est colony class, followed by �$82,000 and $274,000 in
the two largest classes, respectively. Per farm sales for
apiculture farms showed similar increases from the
smallest to the largest colony class (i.e., ranging from
�$3,000 per farm to $274,000). Given that the average
sales for all U.S. farms were �$94,000 in 2002, only the
largest apiculture farms exceeded the U.S. average.
Regional Distribution of Farms by Farm Size. The

Appalachia, Corn Belt, and Northeast regions have the
largest concentration of farms, with �25 colonies on
each farm (Table 4). These regions also have the
lowest average number of colonies per farm. For the
largest colony size class (2,000�), the largest share of
farms is located in the PaciÞc, Northern Plains, and
Mountain regionsÑareas often associated with inten-
sive pollination activity and/or honey production.
Land, Labor, Government Payments, and Farm-Re-
lated Income by Farm Size. On average, farms with
apiculture activity had signiÞcantly fewer total acres
and fewer harvested acres than did other U.S.
farmsÑan indication that beekeepers concentrate less
on producing crops than most farmers and that owning
or renting land is not critical for producing honey or
for providing pollination services (Table 5). In gen-
eral, beekeepers rely on other landowners for land
where bee colonies are located. Although 70% of the
small apiculture operations also had harvested crop-
land on them, only �14Ð21% of farms in the two
middle-sized colony classes did. Clearly, a large share
of the smaller colony size group engaged in farming
enterprises other than beekeeping. However, �55% of
the large colony farms had harvested cropland, but the
acreage that was farmed was relatively modest.

A relatively small share of U.S. farms with apiculture
enterprises use hired labor, which is also true of other
U.S. farms (Table 5). Slightly �20% of apiculture farms
hired workers for �150 d per year and �9% hired
workers for �150 d per year. As colony inventory per
farm increased, the need for hired workers increased
(i.e., the share of farms hiring all types of workers rose
to �50% for the largest farms). Although the average
number of workers hired for both time intervals was
between four and Þve workers, the larger farms had a
larger number of all types of workers, with one ex-
ceptionÑfarms with 25Ð299 colonies reported hiring
an average of 11 workers for �150 d per year. The
presenceof labor-intensiveenterpriseson these farms,
other than beekeeping, may account for the large
labor input.

U.S. farmers are eligible for payments under a va-
riety of federal commodity and conservation pro-
grams. Honey producers are most likely to be eligible
for payments from the CCC for participating in the
honey price support program (Muth et al. 2003). Com-
pared with the U.S. agricultural sector as a whole,
farms with beekeeping activities are less likely to re-
ceive government payments and of the farms that
receive payment, the per-farm average is less than for
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all U.S. farms (Table 5). Overall, a relatively small
number of all U.S. farms received any government
payments in 2002, ranging from 5% receiving CCC
loans, 13% receiving Conservation Reserve Program
(CRP) and/or Wetlands Reserve Program (WRP)
payments, and 25% receiving other federal govern-
ment payments. A CCC payment is the amount re-
ceived from the government for all commodities, in-
cluding honey, placed in the CCC loan program in
2002 even if the commodity was redeemed or forfeited

before 31 December 2002. Other federal farm program
payments include loan deÞciency payments, support
price payments, indemnity programs, disaster pay-
ments, paid land diversion, inventory reduction pay-
ments, and payments received for approved soil and
waterconservationprojects (excludingCRPandWRP
payments).

The share of farms with apiculture enterprises receiv-
ing government payments was less than half that for all
farms even though honey producers were eligible for

Table 3. Farms with apiculture activity: farm type, value of sales, and number of colonies by farm size (number of colonies), 2002

Farms
Value of sales

($1,000)
Colonies

Value of sales
per farm

Colonies
per farm

�25 colonies
Total 10,759 313,284 51,938 29,118 5
Farm type % % % $ No.
Oilseeds and grains 5.0 7.2 4.0 42,071 4
Vegetables 6.1 7.0 5.6 32,944 4
Fruits and tree nuts 8.7 6.6 9.0 22,294 5
Hay 8.3 2.5 6.7 8,710 4
Other crop 9.8 11.8 8.7 35,084 4
Beef cattle 23.0 11.5 18.7 14,597 4
Apiary 14.2 1.5 29.7 3,144 10
Other livestock 24.9 51.9 17.6 60,733 3
All 100.0 100.0 100.0 29,118 5

25Ð299 colonies

Total 2,633 83,022 223,789 31,532 85
Farm type % % % $ No.
Oilseeds and grains 1.2 1.7 0.8 45,314 57
Vegetables 1.4 27.3 1.0 612,200 63
Fruits and tree nuts 3.8 18.8 3.3 156,395 74
Haya 1.6 3.3 1.4 65,378 73
Other crop 2.2 5.7 1.2 82,613 48
Beef cattle 4.1 4.3 2.8 33,295 57
Apiary 81.7 17.1 86.4 6,607 90
Other livestock 4.1 21.8 3.1 168,896 65
All 100.0 100.0 100.0 31,532 85

300Ð1,999 colonies

Total 1,109 90,923 890,421 81,986 803
Farm type % % % $ No.
Oilseeds and grains 0.9 1.5 0.9 133,838 785
Vegetablesb 0.5 1.3 0.7 191,001 941
Fruits and tree nutsb 2.5 18.7 4.5 607,547 1,422
Other cropb 0.7 2.7 2.3 306,721 2,526
Beef cattle 0.6 0.4 0.4 53,951 602
Apiary 93.6 72.6 89.9 63,617 771
Other livestockb 1.1 2.8 1.3 213,426 962
All 100.0 100.0 100.0 81,986 803

2,000� colonies

Total 266 72,918 1,068,043 274,129 4,015
Farm type % % % $ No.
Apiary 100.0 100.0 100.0 274,129 4,015

All

Total 14,767 560,148 2,234,191 37,932 151
Farm type % % % $ No.
Oilseeds and grains 3.9 4.5 0.5 43,909 20
Vegetables 4.8 8.1 0.5 64,735 16
Fruits and tree nuts 7.2 9.5 2.3 50,330 49
Hay 6.3 1.9 0.3 11,253 7
Other crop 7.6 7.9 1.3 39,463 25
Beef cattle 17.6 7.2 0.9 15,482 8
Apiary 33.8 28.2 93.0 31,689 418
Other livestock 18.9 32.7 1.2 65,506 10
All 100.0 100.0 100.0 37,932 151

Source: Data compiled by USDA, Economic Research Service using 2002 Census of Agriculture.
aData for the 300Ð1,999 colony group is combined with the 25Ð299 group to avoid disclosure.
bData for the 2,000 and more category of colonies are combined with the 300Ð1,999 group to avoid disclosure.
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participation in the CCC loan program in 2002. Com-
pared with all U.S. farms, per-farm payments for all types
ofgovernmentprogramsweresmaller for farmswithbee
activities. However, for farms with over 2,000 colonies,
per-farm payments were similar to or exceeded the U.S.
average payment (e.g., other federal payments averaged
�$36,000 for farmswithcolonies,butonly�$5,000 forall
farms).

Nearly 30% of all U.S. farms receive income from
farm-related sources (Table 5). For beekeeping farms,
pollination service is a potential farm-related source of
income. Farm-related income is income from activi-
ties that used part of the labor, land, equipment, or
capital normally used on the farming or ranching op-
eration and could include pollination revenue. Ac-
cording to the Agricultural Census, this measure
records income that is closely related to the agricul-
tural operation and speciÞcally includes animal board-
ing, breeding fees, tobacco settlements, state fuel tax
refunds, federal tax refunds, state tax refunds, local tax
refunds, state farm program payments, insurance pay-
ments for crop and livestock losses, among others, but
excludes sales of crop and livestock products pro-
duced on the farm. Farm-related income presented in
this article speciÞcally excludes custom-work for
other farmers (e.g., plowing, planting, harvesting);
cash or share payments; forest products; recreational
services; and patronage dividends. Approximately 10%
of farms with apiculture activity reported receiving
farm-related income and the average income was
�$12,000 for these farms compared with �$9,400 for
all farms. However, as colony numbers increased, the
average farm-related income rose from $6,400 to nearly
$115,000 for the2,000�-sizedfarm.For these largefarms,
farm-related income possibly from pollination fees,
added substantially to their total gross income.
Operator Demographic Characteristics of Farms
with Apiculture Activities, 2002. Operator character-
istics of farms with apiculture activities did not differ
dramatically from those of all U.S. farm operators in
2002. However, for those farms with beekeeping en-
terprises, there were some notable differences by farm
size (Table 6). The racial and gender distribution of all
farms with apiculture operations was very similar to all
U.S. farms. However, the share of female operators
declined as colony size increased. Relative to all U.S.
farmers, a smaller share of operators of apiculture
farms had farming as their principal occupation but as
farm size increased to �2,000 colonies, �70% of op-
erators were farmers. The average age of the entire
group of apiculture operators was the same as for all
farm operators (55 yr of age) but the distribution was
somewhat differentÑa smaller share of apiculture
farms had operators �65 but had a larger share of
operators between 45 and 54. More than 50% of all
farmers engaged in apiculture activities began oper-
ating a farm between 1975 and 1994, whereas the share
of operators beginning operations since 1994 declined
as colony size increasedÑan indication that beginning
farmers tend to start their businesses with smaller
colony numbers. In general, operators of the largest
farms with apiculture activity tend to be white males
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who regard farming as a full-time occupation with
little off-farm work; they have been in farming be-
tween 10 and 30 yr; and are slightly younger than
operators with smaller colony inventory.
Summary and Conclusions. Although recent re-

ports have documented larger than normal U.S. bee
colony losses due to CCD and other causes in 2006 and
2007, the decline in U.S. colony inventory over the past
20 yr has been even more severe. USDAÕs annual
Honey report survey and the Census of Agriculture
(taken once every 5 yr) indicate declines of between
20 and 30% in colony numbers, depending on the
survey. However, due to the restricted structure and
limited purpose of these two surveys, the actual num-
ber of colonies available for honey production and/or
pollination in the U.S. is likely higher than these es-
timates. The annual Honey report survey is limited to
honey producers with Þve or more colonies and
counts the same colony each time it produces honey
in a different state. The Agricultural Census is re-
stricted by the deÞnition of a farm and only records
colonies on the farm on the last day of the Census year.
Both of these surveys exclude colonies on apiary op-
erations that are solely involved with pollination or
bee breeding. The double counting of colonies in the

Honey report survey and the reporting of colony in-
ventory at the end of the year for farms in the Agri-
cultural Census likely accounts for the larger number
of colonies reported in the Honey report. It should be
noted that the recent non-USDA surveys on colony
losses are not structured to measure the ability of
beekeepers to rapidly replenish their lost colony in-
ventory through colony splitting or purchases of col-
onies from domestic or foreign suppliers.

There have been major structural changes in the
beekeeping industry over the past 25 yr. With the
number of apiculture farms declining faster than col-
ony inventory, there has been a shift to larger but
fewer farms with apiculture activities. The decline in
farms with colonies has been concentrated in the
noncommercial segmentof the industry, on farmswith
�25 colonies. This shift in beekeeping is in line with
that observed among other agricultural commodities.
The changing size structure of the industry suggests
that small beekeeping enterprises are not economi-
cally viable compared with larger apiculture opera-
tionsÑa phenomenon that may be related to the large-
scale migratory-oriented operations that are needed
to service the growing pollination market. Even
though the beekeeping industry shrank between 1982

Table 6. Farm operator characteristics by farm size, 2002

Farm size (no. colonies) All U.S.
farms�25 25Ð299 300Ð1,999 2,000� Total

No. farms 10,759 2,631 1,104 273 14,767 2,128,982
%

Principal occupation
Farming 50.5 43.3 59.3 70.7 50.3 57.5
Other 49.5 56.7 40.7 29.3 49.7 42.5
All 100.0 100.0 100.0 100.0 100.0 100.0

Yr began farming
Before 1955 3.4 3.2 3.4 2.2 3.3 na
1955Ð1974 16.6 19.5 22.0 27.1 17.7 na
1975Ð1994 51.8 54.0 56.6 56.8 52.6 na
Since 1994 28.2 23.3 17.9 13.9 26.3 na
All 100.0 100.0 100.0 100.0 100.0 na

No. days worked off-farm/yr
None 38.6 44.9 64.1 76.9 42.3 45.2
1Ð199 19.8 18.8 15.2 9.2 19.0 15.7
200 or more 41.7 36.3 20.7 13.9 38.6 39.1
All 100 100 100 100 100 100.0

Gender
Male 87.7 92.9 95.1 95.6 89.3 88.8
Female 12.3 7.1 4.9 4.4 10.7 11.2
All 100.0 100.0 100.0 100.0 100.0 100.0

Race
White 98.5 99.1 99.4 99.6 98.7 97.2
Native American 1.0 0.3 0.5 0.0 0.8 0.8
Other 0.4 0.5 0.2 0.4 0.5 2.0
All 100 100 100 100 100 100.0

Age of operator
Under 35 4.1 3.4 5.5 5.1 4.1 5.8
35Ð44 19.3 14.8 16.8 20.5 18.3 17.2
45Ð54 29.9 26.3 34.1 35.9 29.7 26.9
55Ð64 24.4 29.0 25.5 23.4 25.3 23.9
65� 22.3 26.5 17.9 15.0 22.6 26.2
All 100.0 100.0 100.0 100.0 100.0 100.0

Yr
Avg. operator age 54 56 54 52 55 55

Source: Data compiled by USDA, Economic Research Service using 2002 Census of Agriculture.
na, not available.
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and 2002, we found that the regional shares of farms
with apiary activity remained fairly constant, with
only modest changes in the regional shares of colony
inventory.

In light of the recent reports of colony losses, the
number of colony sales reported in the Census of
Agriculture is also of interest. As the demand for re-
placement colonies increases in the near term, the
trend in colony sales based on the Census of Agricul-
ture seems to be heading in the opposite direction.
The sharp decline since the 1980s is probably related
to the closing of the Canadian border to U.S. colony
exports. Another explanation is that because the ag-
ricultural census does not include agricultural ser-
vices, such as bee breeding operations, the agricultural
census data are no longer fully capturing annual sales
of replacement colonies.

Compared with all U.S. farms, farms with apiculture
activity are relatively small, based on gross value of
salesÑ87% of such farms had �$50,000 in sales in 2002.
More than 70% of colonies are on small family farms,
which are deÞned as having �$250,000 in sales. The
majority of colonies (�90%) are on farms that spe-
cialize in apiculture activities, which suggest that most
pollinator-dependent crop farms rent rather than own
bee colonies for pollination services. A complemen-
tary association between certain farm types and api-
culture activity was apparent from the data. Pollina-
tion services are required on many fruit, vegetable,
and tree nut farms, whereas livestock and hay farms
produce vegetation that serves as nectar sources for
honey production. Apiculture farming is less land-
intensive and somewhat more labor-intensive than
other types of farmingÑeven for the largest apicul-
ture operations land is not a major input. Government
payments, such as those from the CCC for participat-
ing in the honey program, are less common and
smaller for farms with apiculture activity than for U.S.
farms overall. Farm-related income is less important
for most beekeepers, but for the largest farms, such
income can be substantial and may be related to rev-
enue from pollination services.

Operators of farms with beekeeping activities are
very similar to all U.S. farm operators, demographi-
cally as well in their reliance on income sources other
than farming. Beekeepers, on average, were predom-
inantly white males with an average age of 55. How-
ever, farm operators with �2,000 colonies tended to
be more economically dependent on farming; receive
signiÞcantly more farm-related income; and slightly
younger.
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Appendix:Weighting theCensus of AgricultureData
forConsistent EstimatesOverTime.The U.S. Census of
Agriculture is a major source of statistical data for U.S.
farms and farm operators. It provides a comprehensive
pictureofthecurrentsituationinagricultureas itcollects
information on agricultural structure and characteristics
foreverystateandcountyintheUnitedStates.Currently
conducted every 5 yr by USDAÕs NASS, the Census of
Agriculture data are collected through survey question-
naires thatarecompletedeitherbypersonal interviewor
by mail. Before 1997, the census was conducted by the
U.S. Department CommerceÕs Census Bureau. Cur-
rently, ERS researchers have access to data from six full

censuses: the1978,1982,1987,1992,1997and2002census
Þles. Data from the 2007 census will be available in
mid-2009.

Despite extensive efforts to obtain survey responses
from every farm in the United States, in reality it is very
difÞcult to achieve full response on this or any other
survey. Farms may be missing from the Census of Agri-
culture mailing list, or farm operators may choose not to
respond to the agricultural census survey. Adjustments
are therefore needed to include estimated answers for
those who should have but did not Þle a Census of
Agriculture survey. Before 2002, a farm answering the
surveywouldbecountedeitheronceortwice(weighted
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1 or 2). A farm might be assigned a weight of two to
account for a similar farm that should have responded to
the NASS survey, but for whatever reason, refused
(termed a whole farm nonresponse). It would then be
counted twice in the total numbers; once for its own
survey and once to represent a missing farm. From 1982
through1997, these nonresponse weights were the ofÞ-
cial publication weights, and were used in all tables and
calculations.

In 2002, NASS undertook additional steps to uncover
missing respondents by conducting extensive area sur-
veys. In these cases, large geographic areas measuring
approximately a square mile, were sampled throughout
the United States and completely canvassed by survey
enumerators. Those geographically sampled farms were
matched to the census mailing list. Unmatched farms
werecontacted todeterminewhether theyhadreceived
acensus form.Farmsthathadnot receivedacensus form
represented farms not on the mail list (NML). Most of
the NML farms were small in acreage, production, and
sales,andthepercentageofthesemissingfarmsvariedby
state. Including survey information on the NMLs led to
the development of a new weight called the coverage
adjustment weight. All published data for 2002 uses the
coverageadjustmentweights, andretroactively, the1997
county level data are also adjusted in the 2002 tables
using the newer weights. (For more information, see
Appendix C of the 2002 Census of Agriculture.)

The new coverage adjustment, although possibly
creating a more thorough and complete overall total,
has presented difÞculties in comparing 2002 agricul-
tural individual farm level data with previous census
years. The nonresponse weight algorithms that were
applied in the previous censuses, do not work well for
2002, possibly because of the small farm “under-cov-
erage.” Also it is possible that the original NASS mail-
ing list might have included proportionately fewer
small farms in 2002 than in previous years, resulting in
estimates that are distorted or decreased if the weights
were applied as in previous years. Many of the un-
dercounted farms were small and much of the new
coverage occurs in smaller farms, so future research on
apiary operations and any other small farms should
take those factors into account.

Recent NASS research resulted in the development
of an intermediate weight that combines portions of
the old weighting scheme and the new coverage-ad-
justed weights to produce an estimate that might bet-
ter represent the 2002 data in the context of the pre-
vious 20 yr. Although not matching the published
totals for 2002, this intermediate weight produces
numbers more consistent with the 1982Ð1997 series.
The intermediate weight is the one used for the 2002
apiary data in this report. Therefore, tables in this
report that present 2002 total numbers may not match
the 2002 NASS publications. In addition, the deÞnition
of apiary farms used in this report encompasses a
slightly broader scope than the deÞnition used in the
2002 Census of Agriculture publications.
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